Introduction: Congenital heart defects (CHD) constitute the largest group of congenital defects with a prevalence at birth of 5-11 per 1000 live births, and the population of adults with CHD is increasing. However, few population-based long-term outcome data exist. Content: The Danish Register of Congenital Heart Disease holds data on patients diagnosed with CHD since 1963 and patients below 25 years of age with other types of heart disease. Validity and coverage: Overall and defect specific validation is ongoing. Conclusion: Together with other Danish registers, the Danish Register of Congenital Heart Disease provides extensive research possibilities.
Introduction
Congenital heart defects (CHD) constitute the most frequent group of congenital defects with a prevalence at birth of 5-11 per 1000 live births [1] . There have been major advances in the management of CHD during the last decades. As a consequence the survival of patients with CHD has improved substantially, and more adults are now living with even complex CHD. Grown-ups with congenital heart disease (GUCH) represent an important challenge for healthcare systems worldwide [2] as these patients are at an increased risk for an array of late complications including heart failure, arrhythmia, stroke, and sudden death [3, 4] .
More knowledge on the long-term outcome and on outcome predictors is important to further understand disease processes, to detect and potentially prevent late complications, to evaluate the need for long-term medical follow-up, and to provide relevant information to the patients. However, there are only few population-based data sources on CHD that may provide this knowledge. This is also true for other types of heart disease in children and young adults such as arrhythmias and cardiomyopathy.
The aim of the Danish Register of Congenital Heart Disease is to enable scientific projects regarding the long-term outcome of CHD patients in particular, but also children and young adults with other types of heart disease, in a population-based nationwide cohort with complete long-term followup. The register has been financed by the Danish Children's Heart Foundation and is intended to be a resource for all researchers in this field.
Content

Population
Congenital heart defect patients diagnosed between 1963 and 1974 were identified based on review of medical records in all Danish paediatric and medical departments by an experienced paediatric cardiologist, Henning Baekgaard Laursen [5] . The review was done in the years 1970-1974 and the diagnoses were later translated from the International Society of Cardiology (1970) classification to the International Classification of Diseases 10th revision (ICD-10). The Danish Civil Registration System [6] (CRS) was established in 1968, and the personal identification number of each of the patients who were alive after this year (n ¼ 4253) was searched based on information on name and date and place of birth. Fifty-two of these patients (1.2%) could not be unambiguously identified in CRS.
Patients with CHD hospitalised after 1977 and patients below 25 years of age with other types of heart disease were identified through the Danish National Patients Register (NPR) [7] . The NPR contains information on all hospital admissions in Denmark and since 1995 information on outpatient contacts were also included (Tables I and II) . Diagnoses were coded exclusively by physicians according to the 8th edition of ICD until the end of 1993 and the 10th edition thereafter. The ICD-8 codes used to identify patients with CHD were: 746-747 (except for 746.9, 746.7, and 747.5-747.9) and the ICD-10 codes were Q20-Q26 (except for Q20.9, Q21.9, Q24.9, Q25.9, Q26.5-Q26.6, and Q26.9). Patients diagnosed with other types of heart disease before the age of 25 years were identified using the following codes: 390-430, 440-451, 782-782.52 (ICD-8) and I00-I52.9, I70-I78, I95-I99 (ICD-10).
Thus, except from patients who were diagnosed between 1 January 1974 and 31 December 1976 and not later hospitalised, data on all patients diagnosed with CHD since 1963 were available. The personal identification number of the patients who died before CRS was founded in 1968 could not be identified.
The register also includes a general population control group of ten individuals per patient matched on gender and year of birth using CRS. Furthermore, the parents of the patients and the general population controls have been identified using the Fertility Database at Statistics Denmark [8] .
Registered data
Data on CHD patients diagnosed between 1963 and 1974 include CHD diagnoses, age at CHD diagnosis, the type of potentially associated extra cardiac defects, birth weight, gestational age, and whether surgical treatment was performed. Patients with multiple CHD diagnoses have been categorised according to the CHD type judged to have the greatest haemodynamic effect. Up to three additional CHD diagnoses have been recorded.
Data on patients diagnosed after 1977 include the CHD diagnosis or diagnoses if multiple CHDs are present as well as the type of surgical procedures. Data on patients with heart disease, other than CHD, diagnosed before the age of 25 years include the main heart disease diagnosis as well as potential additional heart disease diagnoses. By means of the unique personal identification number (CPR-number), the Danish Register of Congenital Heart Disease is at present linked to a range of public registers containing individual level data on hospitalisations (NPR), causes of death, labour market attachment, educational level, socioeconomic variables, and prescription drugs. The Danish Register of Congenital Heart Disease is updated annually.
Data access and administration
The Danish Register of Congenital Heart Disease is administered according to the Act on Processing of Personal Data at the Department of Clinical Epidemiology, Aarhus University Hospital. Potential collaborators are invited to contact Jørgen Videbaek, MD, DMSc (videbaek@dadlnet.dk), to get access to the data. Applications will be evaluated by the steering committee that represents comprehensive clinical and epidemiological experience. Researchers given access to the database, whose projects also involve primary data collection, will be required to share relevant data with the Danish Register of Congenital Heart Disease. In this way the continuous development of the register is ensured.
Validity and coverage
There has been no formal validation of the data on CHD patients diagnosed between 1963 and 1974. However, published prevalence estimates based on these data show similar estimates as contemporary studies as well as similar distribution of CHD types [5] . Almost half of the recorded patients were diagnosed after heart catheterisation.
The coding of discharge diagnoses in NPR is done exclusively by medical doctors and the positive predictive value of an overall CHD diagnosis has previously been reported to be 89% (95% confidence interval 86-92%) based on review of the medical records of 418 (99%) of the 423 children with a firsttime diagnosis of cardiac malformation between 1 January 1994 and 31 March 2002 in the North Jutland County [9] . The positive predictive value was between 82% and 86% for three of the four most common malformations (ventricular septal defect, atrial septal defect, and pulmonary stenosis), whereas that of the fourth, patent arterial duct, was only 41%.
To increase the validity of NPR, we excluded patients diagnosed with isolated atrial septum defect, ventricular septal defects, or patent arterial duct before the age of 2 months if there were no subsequent records of CHD in the NPR. Furthermore we did not include patient with only unspecific CHD diagnoses. Patients diagnosed with congenital aortic stenosis after the age of 40 were not included, due to difficulties in differentiating between different types of aortic stenosis.
The coverage was estimated to be 87% when prevalence estimates were compared with data from a EUROCAT project in Funen County, where data collection is supplemented with data from death certificates and chromosomal laboratories [10] .
The validity of the register has undoubtedly been improved by the above-mentioned exclusions and further validation is ongoing through record review, which is conducted and supervised by the steering committee.
Conclusion
Denmark provides optimal possibilities for long-term follow-up studies on CHD patients: (i) all Danish citizens can be tracked in the healthcare system and national registers through use of the unique personal idenfication number; and (ii) Denmark has several national registers that store information on patient demographics, characteristics of hospital admissions, social variables, offspring, etc. The Danish Register on Congenital Heart Disease in conjunction with Danish public registers thus provides extensive research possibilities.
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